Figure 1. Optical-reflection micrograph of an evaporating polymer solution. A regular fingering instability leads to deposition of micrometer-sized spherical aggregates onto an unpatterned silicon wafer.

Figure 2. Electron microscope image of a field-effect transistor in which the electrode gap (width: 7 m) is spanned by single-crystal nanofibers of pentacene.
to an evaporating solution, we observed clearly that dynamic structures emerged during solvent evaporation. Fluctuations in surface tension are stabilized by a positive feedback mechanism,
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10.1117/2.1201009.003100 Page 2/2 which produces ordered structures with certain sizes. By adding a nonvolatile solute, we were able to fix these structures on the substrate. 4 Figure 1 shows a microscope image of the edge of an evaporating polystyrene-solution droplet. The dissipative structures form a regular fingering instability that leads to the deposition of micrometer-sized aggregates of the polymer. The key advantages are the narrow size distribution of the aggregates, their equidistant spacing, and the speed of formation. It only takes a few milliseconds for each aggregate to form. The receding speed of the liquid can be controlled and is typically in the range of several centimeters per minute, so that an A4 (European letter paper)-size substrate can be coated within a few minutes.
Many different amorphous materials can thus be coated onto a variety of substrates, including mica, silicon wafer, glass, and indium tin oxide. Aggregate sizes are determined by the dewetting parameters, and aggregates with diameters as small as 200nm can be formed. We realized organic LEDs by dewetting a lowmolar-mass amorphous hole (positive charge carrier) transport material, followed by 'conventional' vacuum evaporation of the electron conductor and top electrode. We have also fabricated microlens arrays with a feature size of 1 m.
We recently reported that crystalline materials can also form these nanoaggregates. Controlling crystallization at the receding liquid edge enables either single nanocrystals or high-aspectratio fibers. Pentacene, a hole-transport material for organic field-effect transistors, can form fibers with a diameter of 500nm, a height of 100nm, and a length of up to 1mm. We found that coating an electrode array with a pentacene solution resulted in fiber arrays between source and drain electrodes with charge carrier mobilities of up to 1.6cm 2 V 1 s 1 . 5 In summary, we have shown the potential usefulness of liquid processing of organic materials in patterning the active ingredients of photonic and electronic devices. OLEDs, microlenses, and transistors may just be the beginning. It might be possible to create novel micrometer-scale patterned organic solar cells using this method. Biomedical sensor arrays can also be produced by dewetting. The technique does not involve stamping or lithography techniques. As a next step, we plan to use our microdewetting method for surfaces that are not readily accessible, such as in the channels of microfluidic devices.
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